Correlation between the extent of platelet activation in platelet concentrates and in vitro and in vivo parameters.
Platelet activation, which is necessary to stop bleeding, also occurs in vitro during the storage of platelet concentrates (PCs). However, it is unknown whether in vitro-activated platelets are able to reduce blood loss in the patient. We studied correlations between platelet activation in PCs and in vitro parameters (pH, platelet count, swirling effect, storage time). In addition, we studied the correlation between platelet activation and in vivo parameters [the volume of thorax drain fluid as a measure of blood loss, platelet count, international normalized ratio (INR), and activated partial thrombin time (APTT)] in a clinical pilot study. White blood cell-reduced PCs prepared from five buffy coats and one plasma unit (n = 55; storage time: median, 5 days; range, 2-12 days) were sampled. Platelet activation (CD62p, CD63, CD42b), as measured by flow cytometry, pH, platelet count, swirling effect and storage time, was determined. For the in vivo pilot study, PCs (n = 21) stored for 2-7 days were also checked for the above parameters and transfused into patients (n = 21) immediately after coronary artery bypass graft surgery. The volume of thorax drain fluid was measured for up to 12 h after surgery, and the platelet count, INR and APTT were measured < 1 h and 16-24 h postsurgery. A good correlation (r2 > 0.5) was observed between CD62p and CD63, between CD62p and CD42b, between CD62p or CD63 and pH and between CD62p or CD63 and swirling effect. Also, a significant increase in platelet activation was observed for PCs stored for > or = 8 days (mean +/- standard deviation: CD62p, 41.6 +/- 30.7; CD63, 23.8 +/- 18.6), compared to PCs stored for 2-7 days (mean +/- standard deviation: CD62p, 12.3 +/- 4.8; CD63, 10.4 +/- 3.6). No correlation (r2 < or = 0.1) was observed between platelet activation and the in vivo parameters. Although a correlation between platelet activation and in vitro parameters was observed, no correlation was found between platelet activation and in vivo parameters. Possible explanations for this are a too low variance in platelet activation in transfused PCs, and too small a number of patients.